GABAergic modulation of catecholamine release from cultured bovine adrenal chromaffin cells. Evidence for the involvement of Cl(-)-dependent Ca2+ entry.
The mode by which GABA facilitates the basal and stimulation-evoked catecholamine (CA) release from cultured bovine adrenal chromaffin cells was investigated. Muscimol, a GABAA receptor agonist, facilitated 45Ca uptake in a concentration-related manner. When GABA and acetylcholine (ACh) were simultaneously applied, additive increase in 45Ca uptake was observed. Similar effect on 45Ca uptake was observed in the presence of GABA and veratridine, although 45Ca uptake induced by a rather low concentration of veratridine was more than additively enhanced by GABA. GABA-evoked CA release was also more than additively enhanced by BayK 8644 whereas there was only an additive effect on 45Ca uptake. Substitution of extracellular Cl- by sucrose ("low Cl- medium") during the stimulation with GABA enhanced GABA-evoked CA release. Substitution of extracellular Cl- for more than 1 h abolished GABA-evoked CA release and 45Ca uptake. At this time, the concentration-response curve for veratridine-evoked CA release was shifted to left and GABA no longer enhanced veratridine-evoked CA release at any concentration of veratridine. GABA-induced facilitation of 45Ca uptake in the presence of low concentration of veratridine was also inhibited by long-term treatment with low Cl- medium. These results suggest that the Cl(-)-dependent process linked to GABAA receptor acts on voltage-sensitive Ca2+ channels in chromaffin cells to elicit and modulate CA release.